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ABSTRACT 

Th i s  paper examines t h e  shor t - te rm consumption behavior  o f  a sample o f  

I n d i a n  r u r a l  households observed over  52 weeks. We focus on t h e  e f f e c t s  o f  

u n c e r t a i n t y  i n  employment o p p o r t u n i t i e s  and 1 abor income faced by t h e  household 

members. We es t imate  season-speci f i c  and person-speci f i c  probabi  1 i t i  es o f  

unemployment due t o  i l l n e s s  and o t h e r  i n v o l u n t a r y  causes f o r  every  sample 

i n d i v i d u a l  , and we c o n s t r u c t  corresponding household-1 eve1 measures o f  expected 

income l o s s  and vo l  a t i l  i t y .  These measures are used as explanatory  va r i ab les  i n  

var ious  consumption f unc t i ons .  We f i n d  t h a t  shor t - term income u n c e r t a i n t y  causes 

a f a m i l y  t o  s i g n i f i c a n t l y  reduce i t s  consumption, b u t  t h a t  p r e d i c t a b l e  seasonal 

income v o l a t i l i t y  has no such e f f e c t .  On t h e  whole r u r a l  households respond more 

t o  t r a n s i t o r y  o r  unan t i c i pa ted  income than t o  permanent income, and t h i s  i s  more 

t r u e  o f  l and less  households than  o f  c u l t i v a t i n g  households. We a l s o  no te  t h a t  

ill ness causes g r e a t  unce r ta i n t y ,  a1 ong w i t h  1 abor demand de f i c i ency ;  t h e  1 abor 

revenue sources o f  t h e  r u r a l  households depresses consumption expendi ture.  The 

h igh  vo l  a t i  1 i t y  i n  revenue sources seems t o  a f f e c t  1 ow-i ncome households more. 

A1 1 these i n d i c a t e  t h e  necess i t y  f o r  appropr ia te  food and income s t a b i  1 i z a t i o n  

p o l i c i e s  t o  secure such impoverished r u r a l  households f rom t h e  dangers o f  

pover ty ,  m a l n u t r i t i o n ,  d e s t i t u t i o n ,  s t a r va t i on ,  ill ness, and death. 



1. INTRODUCTION 

The subject of consumption behavior has been a challenging area of research 
for at least half a century. Various theoretical and heuristic explanations have 

been provided for the observed pattern of consumption, behavior of household 

units, but of a1 1 the explanations Friedman's (1957) Permanent Income Hypothesis 

(PIH) has been the most controversial and has dominated research into consumption 

behavior. Many recent studies have been concerned with testing whether 

consumption (as observed in expenditure) responded only to the permanent 

component of income (Hal 1 1978; Fl avin 1981; Nelson 1987; Campbell and Mankiw 

1989) . 
Another stream of studies has focused on consumption behavior in low-income 

countries. Thi s 1 i terature (notably Rosenzweig and Wol pin 1985; Lucas and Stark 

1985; Rosenzweig 1988a, 1988b; Rosenzweig and Stark 1989) provides a rationale 

for the observed patterns of imp1 ici t contractual arrangements of families, 

especially marriage and migration and other household characteristics, in terms 

of consumption smoothing. The main thrust of this line of research is that 

agricultural activity is inherently risky and subject to various informational 

constraints and uncertainties, which prevent formal income insurance, thus 

implying that it is in the interest of the household and its members to form 

nonmarket arrangements to overcome such di ff i cul t i es . These analyses have 

rationalized the existence of extended landed families, and their organization 

of production activities and informal contractual arrangements as a rational form 

of insurance against fluctuations in the standard of living. It is important to 

understand the implications of some of these models and their performance in 

expl ai ni ng observed consumpti on and i ncome vari abi 1 i ty patterns in the rural 

sector. 1 

Canagarajah (lggl), Chapter 3, describes and rationalizes the main insti- 
tutional responses to imperfect information and uncertainty in this village. 



We focus on the imp1 ications of seasonality for agricultural activity and 
re1 ated uncertainty in 1 abor opportunity and wage income for the consumption 
behavior of the rural households. Thus, our analysis differs from the above- 
mentioned 1 iterature, although it is also concerned with the responses of rural 
agrarian households to income risk. We use a data set that spans 52 weeks for 
a sample of 40 Indian households from a single village. It thus differs from 
other common forms of panel data that have an annual or quarterly breakdown. A 

second distinctive feature of our study is that it highlights the risks faced by 
the individual members of the households in their deal ings in the 1 abor market 
from unempl oyment caused by demand deficiency or i 1 1  ness. We formul ate the 
expectation and standard deviation of income loss through these causes for each 
individual and then aggregate over working household members to give measures for 
the household as a whole. The probabil ities of unemployment due to illness and 
involuntary reasons are estimated for each week of the year, using a nonlinear 
logistic function estimated at the individual level. Thus the importance of 
uncertainty for each individual working member is high1 ighted, and household 
composition enters naturally into the final measure of exposure to income risk. 
We incorporate these ideas into a series of simple consumption models that differ 
in their functional form and the measure of consumption used as the dependent 
variable. Each model is an expl ici t closed-form approximat ion of the optimal 
consumption-income relationship, rather than the indirect Euler equation 
representation used by Hall (1978) and others. 

In our estimation, we take account of an important statistical problem 
raised by the very short-term nature of our data. When recorded on a weekly 
basis, conventional expenditure measures of consumption are often zero in the 
sample. These zeros do not represent a corner solution and are actually 
fortuitous, as every individual has to consume some food every day in order to 
survive. Therefore, neither sample truncation nor the use of the Tobit technique 
is appropriate here. Instead we apply a P-Tobit model to accommodate this 
fortuitous nature of the zeros (Deaton and Irish 1984; Blundell and Meghir 1987; 
Pudney 1989). 

This paper is organized as follows. Section 2 describes the data set and 
provides a preliminary analysis of the measures of consumption and income. 



Section 3 out1 ines a theoretical model that forms the basis for the following 
empirical exercise and provides a justification for the same. Section 4 deals 

with the econometric issues of the analysis. Other than discussing the 
econometric framework, it a1 so presents two variants of the consumption function 
used in the estimation and also discusses other estimation, diagnostic, and 
specification issues. Section 5 reports and discusses the econometric results, 
along with some extensions and consistency checks, and Section 6 concludes with 
a summary of the main findings. Definitions and summary statistics of the 
variables used in the study and some ancillary estimations carried out in 
relation with this study are given in the Appendix. 



2. DESCRIPTION OF DATA 

Our d a t a  s e t  comes from a s i n g l e  v i l l a g e ,  Dokur, 124 ki lometers  south of 

Hyderabad in  Mahbubnagar D i s t r i c t  of Andhra Pradesh S t a t e  of India. '  Although 

t h e  v i l l a g e  i s  i n  a dry  d i s t r i c t ,  i t  has numerous r e s e r v o i r s ,  t anks ,  and wel l s ,  

bui 1 t by anc ien t  r u l e r s  and modern 1 ocal governments. These provide i  r r i  g a t  i  on 

f a c i l i t i e s  f o r  r i c e  cu l . t iva t ion  and o the r  crop production, which i s  usua l ly  

c a r r i e d  out  by farmers year  round. The preva len t  red s o i l  o f  t h i s  v i l l a g e  can 

hold very l i t t l e  moisture and s o i l  e ros ion  i s  an addi t iona l  problem. Recent 
e s t ima te s  based on census information reveal t h a t  t he re  a r e  roughly 400 

households i n  t h e  v i l l a g e ,  with a t o t a l  population of around 4,000. The main 

c u l t i v a t i o n  period i s  during t h e  r a iny  season ( k h a r i f ) ,  from June t o  September 

o r  J u l y  t o  November, depending on t h e  time of  ploughing. Rabi ,  t h e  second main 

season, l a s t s  from December t o  March o r  Apr i l .  O u t  o f  t h e  cropped area ,  48 

percent  i s  under paddy, 29 percent  under groundnut and groundnut mixtures.  The 

common form of  crop r o t a t i o n  i s  sorghum-pigeon pea in t e rc rop  followed by 

groundnut-pigeon p e a  (Asokan e t  a1 . 1985). Land i s  t he  major a s s e t  and 

c o n s t i t u t e s  60 percent  of  t h e  t o t a l  a s s e t  value of t h e  households i n  Dokur. 

"Leasing-in" and "leasing-out"  of  land i s  mainly due t o  t h e  "balancing e f f e c t "  

i n  resource ownership (Jodha 1984). Share cropping i s  t h e  most common arrange- 

ment i n  t h e  v i l l a g e .  Labor earnings c o n s t i t u t e  t h e  second l a r g e s t  component of 

average household income, next t o  c u l t i v a t i o n .  All 1 andless ,  small ,  and medium 

1 andowners and some 1 arge 1 andowning family members p a r t i c i p a t e  i n  t h e  v i l l a g e  

a g r i c u l t u r a l  1 abor market. Daily r a t ed  1 abor,  regul a r  farm se rvan t s ,  and group 

c o n t r a c t s  a r e  t h e  prominent forms of 1 abor re1 a t i o n s  observed i n  t h i s  v i l l  age. 

Labor s c a r c i t y  and peak demand i n  t h e  v i l l a g e  occurs  during June, Ju ly ,  and 

November, when a g r i c u l t u r a l  a c t i v i t y  i s  h ighes t  and immigrants flow i n t o  Dokur 

from neighboring v i l l a g e s .  Males a r e  paid around Rs 13 t o  15 per  day a l l  year .  

2 See Canagarajah (1991), Chapter 1, f o r  an extensive d iscuss ion  of the  
v i l l a g e  c h a r a c t e r i s t i c s ,  na tu re ,  and q u a l i t y  of t h e  da t a  s e t .  



Female wages are around Rs 11 from December to Apri 1, Rs 3 September to October, 

and Rs 5 through the rest of the year. Agricultural activity is gender-re1 ated, 

with ma1 es performi ng heavy tasks and femal es performing 1 ess strenuous tasks. 
Out of the total labor input requirement, 48 percent comes from hired labor with 
women contributing most of it. Service castes receive pay in kind for their 

services, which is referred to as the Jajmani system. 

The Institute for Rural Health Studies sample, which is used for the present 

study, was chosen on the basis of households with a resident child under five 

whose mother either worked as an agricultural laborer or belonged to a cul tivat- 

ing family. The sample consisted of 40 households and 349 individuals, of whom 
182 actively participated in the labor market. Similar to the whole village 
proportions, the sample had 72.5 percent of households with their own cultivation 
or agricultural 1 abor as their main occupation. Reddy castes were mostly 
cultivators, while H a r i  j a n  castes were predominantly 1 aborers. Nine and two- 

tenths percent of the sample working popul at i on worked as permanent servants. 

The data used in the present study were collected from April 1982 to April 

1983 over 52 weekly rounds by two  investigator^.^ The data set is quite 

extensive in its coverage and contains information relating to most of the 
socioeconomic aspects of the village. The variables used in the present study 

were generated from files relating to the census and the survey questions related 

to diet, morbidity, health, anthropometry, 1 abor force participation, economic 
transactions, crop production, and assets. 

The census contained information about household demographic structure and 
economic activity. Dietary recall had 52 rounds of information on how much and 

what type of food was consumed by the individuals during the previous week. In 

order to be able to cover 20 households each week, the two investigators had to 

interview an average of four households per day. Once every quarter morbidity 

records were collected with the help of a physician. Anthropometri c information 
on every individual in the sample was collected over 13 monthly rounds. Fifty- 

two rounds of data were gathered on economic transactions for each household, 
covering a1 1 components of income and expenditure. A balance sheet format was 

3 The two investigators resided in the village throughout the survey period 
except for one week, the records for which were collected the fol lowing week. 



used t o  o b t a i n  t h i s  i n f o r m a t i o n  i n  o rde r  t o  ma in ta i n  cons is tency and t o  a l l ow  

cross-checking. 

The f i l e  on l a b o r  f o r c e  p a r t i c i p a t i o n  a1 so con ta ins  52 rounds o f  i n f o rma t i on  

on a l l  work ing members o f  t h e  household, bo th  a d u l t s  and ch i l d ren ,  f o r  each day 

o f  t h e  p rev ious  week on a  r e c a l l  bas is .  The f o l l o w i n g  i n fo rma t i on  was c o l l e c t e d  

i n  r e l a t i o n  t o  l a b o r  p a r t i c i p a t i o n :  t h e  general  l a b o r  p a t t e r n  (on-farm o r  

o f f - fa rm) ;  p r i n c i p a l  work p a t t e r n  f o r  t he  g iven  week; days spent on var ious  

a c t i v i t i e s  - i n  a g r i c u l t u r a l  (own farm o r  a g r i c u l t u r a l  1  abor) , as a  permanent 

servant ,  i n  shepherding o r  animal care, on o t h e r  business, e t c .  ; income earned 

i n  cash and k i n d  ( i f  i n  k i n d  t h e  p roduc t  and i t s  q u a n t i t y ) ;  days n o t  worked, 

reasons f o r  n o t  working, and number o f  days f o r  each reason. Most o f  t he  

v a r i a b l e s  were cons t ruc ted  o r  generated from t h i s  comprehensive l i s t  o f  

i n f o r m a t i o n  on a l l  work ing i n d i v i d u a l s .  

The crops produced by each household were recorded a t  harves t .  In fo rmat ion .  

was c o l l e c t e d  on t h e  amount o f  c rop  so ld ,  s t o red  f o r  f a m i l y  consumption, g iven  

t o  l a b o r e r s  as payment f o r  se rv ices ,  and g i ven  as payment towards i n t e r e s t  and 

c a p i t a l  o f  debt ,  a long w i t h  t h e  va lue  o f  t h e  c rop  a t  t h e  t ime  o f  t r ansac t i on .  

The n u t r i t i v e  va lue  o f  food  consumed was conver ted us ing  t a b l e s  o f  average 

n u t r i t i v e  va lues  f o r  I n d i a n  food i tems (Rao e t  a1 . 1959) and t h e  recommended 

d a i l y  a1 lowance f o r  I nd ians  was used (Gopal an e t  a1 . 1977) t o  c o n s t r u c t  t h e  va lue 

f o r  energy consumption i n  r e l a t i o n  t o  t h e  requirement.  We a l s o  cons t ruc ted  a  

ve ry  s imp le  n u t r i t i o n a l  index, us i ng  a  crude hedonic regress ion  t o  generate 

v a l u a t i o n s  o f  t h e  major  food c o n s t i t u e n t s .  A f t e r  d e l e t i n g  i n s i g n i f i c a n t  

c o n s t i t u e n t s ,  t h i s  index conta ined o n l y  c a l o r i e s  and p r o t e i n  w i t h  weights  0.008 

and 0.07, r e s p e c t i v e l y .  We use t h i s  as an i n d i c a t o r  o f  n u t r i t i o n a l  s ta tus .  

We s t a r t  w i t h  a  p r e l  im ina ry  ana l ys i s  o f  t h e  v i l l  age income, expendi ture,  and 

n u t r i t i o n  v a r i a b l e s .  I n  these c a l c u l a t i o n s ,  income i n  any week i s  de f i ned  as 

wage income p l  us t h e  ope ra t i ng  surp lus  o f  any domestic 1  andholding, bo th  inc luded  

o n l y  when ac tua l  l y  rece ived  i n  t h a t  week. The wage component o f  income inc ludes  

t h e  c u r r e n t  market v a l u a t i o n  o f  any payment i n  k ind ,  a t  t h e  t ime  t h e  payment i s  

rece ived,  o t h e r  than  t h e  cash income rece ived  as payment f o r  l a b o r .  Note t h a t  

t h i s  may d i f f e r  f rom t h e  t ime  t h e  corresponding l a b o r  i s  suppl ied,  s i nce  payment 



in advance (usually in kind) is a widespread form of credit in this ÿ ill age.^ 
The operating surplus is more problematic still. We define this component of 
income as the output of the farm harvested during the week, valued at current 
prices, less any payments (in cash or kind) to hired laborers and other input 
costs on which we have information. We do not have sufficient information to 
subtract other farm costs, such as the purchase of seed and equipment; conse- 
quently, we are forced to overestimate 1 andowni ng households' di sposabl e i ncome 
(Deaton 1990). Similarly, for most households the food expenditure is underesti- 
mated since respondents report only the major expenses and do not disclose other 
small expenses related to food which they deem unimportant.' This also leads 
to many zero entries in the food expenditure records, a feature which is similar 
to the misreporting problem highlighted by Deaton and Irish (1984). 

Using the coefficient of variation as a summary measure, Table 1 reveals a 
very low variation in both food and total expenditure when compared with wage and 
total income. Nutritional intake varies even less. 6 

The simple measures of re1 ative volatility presented in Tab1 e 1 suggest, 
unsurpri singly, that the high 1 eve1 of short-term income variabil i ty is smoothed 
somewhat in total expenditure, still more so in food expenditure, and is very low 
indeed in the basic physical nutritive components of consumption. Figures 1 
through 3 illustrate the seasonal component of this variation. They show average 
household i ncome and expenditure, average wage income and nonwage income, and 

It would be more natural to treat this expl i ci tly as a credit agreement, and 
to count the payment as income accruing in the week the work was actually done, 
with the corresponding consumption taking place in the week the payment is 
received. Such a convention would emphasize the consumption smoothing aspect of 
the transaction. However, the structure and organization of our data set does 
not always allow us to identify the timing of the work, so this approach is not 
open to us. 

This is especially true of farmers who do not include some of their own 
produce they consume. 

An indication of the low variation in food expenditure in relation to other 
measures of income and expenditure according to various classifications of sample 
households can be observed from Tables A.l through A.5 in the Appendix. 



Table 1 - Coefficients of Variation of per Capita Expenditure, Income and 
Nutritional Intake 

Vari abl e Coefficient of Variation 

Wage Income 

Total Income 

Food Expend i t ure 

Total Expenditure 

Calories 

Protein 

Cal ci um 

Vitamin C 

Nutritional Index 

Note: Coefficients of variations are measured around household means for a1 1 the 
vari abl es. 



Figure 1 - Pattern of Mean Tota l  Expenditure and Income per Week 
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Figure 2 - Pattern of Mean Wage and Nonwage Income per Week 
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Figure 3 - Pattern of Food Expenditure and Nutritional Indices per Week 
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food expenditure and nutritional (kilocalorie) indicator of consumption for the 

sample households for 52 weeks, respectively. 7 

Income may be uncertain for many different reasons for each household 

member. We are particularly concerned here with the effects of income uncertain- 

ty stemming from ill-health or the nonavailability of paid work for household 

members. Survey respondents give information on the number of days in each week 

when they were out of the labor force through illness or seeking paid work but 

unable to find it.' The incidence of involuntary unemployment (and possibly 

also ill-health) is almost certainly understated by the survey, since some 

unempl oyed respondents chose to perform re1 at i vel y unproductive work at home or 

on their own land and declare themselves to be working, rather than unemployed. 

The average level of interruption to labor supply through unemployment and 

ill-heal th is consequently rather low, averaging only 4.8 percent and 3.9 percent 

of total working days, respectively. Figure 4 shows the seasonal pattern of 

total number of days worked, while Figure 5 shows the seasonal pattern of the 

interruptions in employment due to i 1 1  ness and involuntary unemployment of sample 

household working members. 

We now turn to a more structured analysis of this pattern of behavior. 

7 Wage income has been mu1 tip1 ied by five in order to compare its pattern over 
the weeks with that of nonwage income. 

' Minor complications, such as an individual who is both i l l  and 1 acking work 
opportunities, are ignored. This information is not available in our data set, 
so our treatment of uncertainty is an approximation. 



Figure 4 - P a t t e r n  o f  T o t a l  Number o f  Days Worked p e r  Week 

16 20 24 28 32 
Weeks 

-- I B ~ m B m B m ~  Days worked I 



Figure 5 - Pattern of Involuntary and Illness Unemployment per Week 

4 8 12 16 20 24 28 32 36 40 44 48 52 
Weeks 

1111111 involunfar y reason - illness reason 



3 .  THE MODEL 

Our sample con ta ins  a m ix tu re  o f  landed and p u r e l y  l a b o r i n g  households. 

Consider a t y p i c a l  household w i t h  a smal l  landhold ing,  which rece i ves  income bo th  

from i t s  own c u l t i v a t i o n  and from s e l l i n g  t he  l a b o r  o f  i t s  members on t h e  l o c a l  

l a b o r  market.  I t s  bas i c  resources a re  land, L, and i t s  p o t e n t i a l  supp l ies  o f  

1 abor o f  va r ious  types, arranged i n  a vec to r  A .  Given t h e  a n t i c i p a t e d  t r a j e c t o -  

r i e s  o f  i n p u t  and ou tpu t  p r i c e s  through t h e  year,  t h i s  household w i l l  generate 

opt imal  1 eve l  s o f  wage income, nonwage income, and consumption f o r  every week t, 

which may be represented 

i n  t h e  f o l l o w i n g  forms: 

i n  many d i f f e r e n t  forms. We w r i t e  these planned l e v e l s  

Equat ion 1 i s  a s t r u c t u r a l  equat ion f o r  wage income, express ing p l  anned wage 
income, jj,,,(t), as t h e  sum o f  planned days worked, di(t), by each member o f  t he  

household m u l t i p l i e d  by wi(t), t h e  wage commanded by t h a t  person i n  t h e  l a b o r  
market.  Equat ion 2 i s  a reduced form expression, g i v i n g  planned nonwage income, 

$,,(t), as a f u n c t i o n  o f  household preferences, z , and any o t h e r  f a c t o r s  r e1  evant 

t o  t h e  household's dec is ion ,  namely, L and A .  Equat ion 3 i s  e s s e n t i a l l y  a 

consumption f u n c t i o n  o f  t he  permanent income type, express ing an index o f  

consumption as a 1 i n e a r  f u n c t i o n  o f  t he  yea r ' s  average 1 evel  o f  planned income. 

Th i s  consumption f u n c t i o n  can be j u s t i f i e d  under c e r t a i n  assumptions on 

preferences and p roduc t i on  technology. However, we choose n o t  t o  s p e l l  ou t  a 

p a r t  i c u l  a r  s p e c i f i c a t i o n  o f  t h e  re1  a t i onsh ips  unde r l y i ng  Equat ions 2 and 3, 

ma in ly  because o f  t h e  d i f f i c u l t i e s  r a i s e d  by t h e  dynamics o f  p roduc t ion .  Such 

high-frequency da ta  compl i cates t he  re1  a t  i onsh i  p between farm surp lus  and t h e  



cumulated stream o f  past  l a b o r  i n p u t .  Rather than at tempt ing a  d e t a i l e d  

formula t ion  o f  the  under ly ing r e l a t i o n s h i p s ,  we work w i t h  Equations 1, 2,  and 3 

as simp1 e  approximations. 



4. ECONOMETRIC ISSUES 

THE ECONOMETRIC FRAMEWORK 

Our data se t  i s  unique i n  t h a t  observat ions on food purchases are a v a i l  able 

f o r  each week f o r  a t o t a l  o f  52 weeks f o r  40 households. Thus, t he  da ta  are 

s i m i l a r  t o  cross-sect ion surveys i n  which frequency o f  purchases over a b r i e f  

pe r iod  o f  t h e  survey i s  recorded and used as an i n d i c a t o r  o f  actual  consumption. 

It i s  well-known i n  such circumstances t h a t  weekly purchases do n o t  equal 

corresponding consumption and a zero observat ion i n  purchase does n o t  mean zero 

consumption. Hence, zero observat ions do no t  i n d i c a t e  a corner s o l u t i o n  t o  the 

consumer's u t i l i t y  maximizat ion problem, nor do p o s i t i v e  observat ions denote the 

t r u e  r a t e  o f  consumption. I n  our case since everyone has t o  consume some food 

every day, and more so each week, the  zero observat ions are f o r t u i t o u s .  These 

problems have been well-known t o  economists s ince the  e a r l y  days o f  Engel-curve 

ana lys is .  Only r e c e n t l y  d i d  Deaton and I r i s h  (1984) prov ide a basis  f o r  a 

~ o l u t i o n . ~  The i r  fo rmula t ion  def ines a t r u e  demand model i n  terms o f  unob- 

servable consumption and a purchasing model, which 1 i nks  consumption and 

purchase. These form the  bas is  o f  t he  P-Tobit mode7, which we propose t o  use i n  

our es t imat ion  and the  features o f  which are discussed i n  the  f o l l o w i n g  

section.1° The o r i g i n a l  s p e c i f i c a t i o n  o f  Deaton and I r i s h  (1984) i s  a simple 

one, bu t  many genera l i za t ions  are poss ib le  as can be seen from. the  work o f  

B lunde l l  and Meghir (1987) and Pudney (1988; 1989). 

THE P-TOBIT MODEL 

Let C,'(t) be the  unobservable t r u e  r a t e  o f  consumption o f  household h ,  a t  

t ime t .  I f  C,,( t )  i s  the  observed t o t a l  expenditure per week, summing over a long 

Th is  model belongs t o  the  same fam i l y  as the  doub7e hurd7e mode7 o f  Cragg 
(1971), which was app l ied  t o  the  case o f  demand f o r  durable goods. 

lo The discussion on P-Tobit model draws heav i l y  on Pudney (1989, 173-180). 



p e r i o d  o f  t ime  Ch(t) would be equal t o  t h e  t r u e  r a t e  o f  consumption o f  household, 
11 which i s  determined by t h e  household's demand f unc t i on .  The p r e c i s e  r e l a t i o n -  

s h i p  between these two w i l l  va ry  f rom one household t o  another,  depending on 

household resource  endowments, s torage capac i t y ,  and o t h e r  r e1  evant household 

c h a r a c t e r i s t i c s  t h a t  determine household response t o  r i s k  and u n c e r t a i n t y  (Deaton 

1990). If we denote a l l  r e l e v a n t  observable  determinants  o f  t h e  f requency o f  

purchase (P,) by Ch, t h e  purchas ing behav ior  can be represen ted  by  t h e  p robab i l -  
i t y  

We know t h a t  on average consumpti on equal s observed expendi ture,  i .e., 

Thus 

Therefore,  c o n d i t i o n a l l y  on ~, ' ( t )  and E,, t h e  P-Tobi t  model i m p l i e s  t h e  

f o l l o w i n g  d i s t r i b u t i o n  f o r  C,(t) : 

1. w i t h  p r o b a b i l i t y  ( 1  - P,),C,(t) = 0; and 

2.  w i t h  p r o b a b i l  i t y  Ph,Ch(t) i s  a random drawing f rom a d i s t r i -  

b u t i o n  w i t h  mean c,'(~)/P,, descr ibed  by a p r o b a b i l i t y  

d e n s i t y  f u n c t i o n  g [ ~ h ( t )  1 c,'(~)/P~,[~]. 

The above model i s  o n l y  a s t a t i s t i c a l  dev ice  f o r  r e l a t i n g  t h e  unobservable t o  t h e  

observabl e. Hence we requi re  spec i f i c  forms f o r  P[c,' (t), E,] and g [c,(t) I c,' (t)/ P,, t,] 

11 Since we have cont inuous da ta  f o r  52 weeks, we l a t e r  develop a t i m e  
aggregated model t o  approximate t h e  t r u e  consumption responses and c o n f i r m  t h e  
r e l a t i o n s h i p  es t imated  th rough  t h e  P-Tobi t  model. 



and some assumption about c,'(t). Deaton and I r i s h  assume t h a t  c,'(t) i s  
determined by a conven t iona l  T o b i t  model as 

where LCN denotes 1 ower censored normal d i s t r i b u t i o n ,  ylth denotes expected 

va lue,  a2 denotes var iance,  and 0 denotes t h e  censor ing p o i n t .  The zeros 

generated by t h i s  model a re  t o  be i n t e r p r e t e d  as permanent nonconsumption o r  

co rner  so l  u t i o n .  Since zeros a re  f o r t u i t o u s ,  some a1 t e r n a t i v e  s p e c i f i c a t i o n s ,  

1 i ke a 1 og-normal model , would be s u i  tab1  e i n  t h e  case o f  some commodit ies t h a t  

everyone consumes always. That i s ,  

may per fo rm b e t t e r  (B lunde l l  and Meghir  1987; Pudney 1988). 

I n  terms o f  purchase p r o b a b i l i t y  we can see t h a t  t h e  s tandard T o b i t  model 

i s  a spec ia l  case o f  t h e  P-Tobi t  s t r u c t u r e  o f  Deaton and I r i s h .  I n  t h e  standard 

T o b i t  model 

Deaton and I r i s h  (1984) i n  propos ing t h e  P-Tob i t  model make t h e  simp1 e s t  p o s s i b l e  

g e n e r a l i z a t i o n ,  by  a l l o w i n g  f o r  a cons tan t  va lue  o f  P i n s tead  o f  1 i n  Equat ion 

l o y  i . e . y  

I n  i t s  s imp les t  form, a P-log-normal model w i t h  a cons tan t  p r o b a b i l i t y  o f  

purchase a r i s e s  f rom t h e  f o l l  owing s t r u c t u r e :  



Ch(t) = c,' (t)/p with probability P 

= 0 with probability ( 1 - P), 

where Ch(t) i s  observed expenditure and c;(t) i s  t he  t r u e  under ly ing r a t e  o f  
consumption. Such a  model can be est imated very simply. The maximum 1 i kel  ihood 

es t imator  i s  asympto t ica l l y  equivalent  t o  the  fo l l ow ing  two steps: 

1. est imate P as the  propor t ion  o f  p o s i t i v e  observed expenditures i n  the 

sample; 

2. using on ly  t he  p o s i t i v e  observat ions, regress logC;(t) on Sh(t), and 

subt rac t  l o g p  from the  i n te rcep t  term. 

The r e s u l t i n g  slope c o e f f i c i e n t s  are cons is ten t  est imates o f  the  consumption 

responses. 12 

As opposed t o  t h i s  we can replace the  constant P by an exogenously va r iab le  

P and genera l i ze  the  constant P-Tobit t o  a  va r iab le  P-log-normal model.  We can 

model purchase-nonpurchase d i s t i n c t i o n  v i a  a  prob i  t re1 a t ionsh ip  as 

where 8 i s  a  vec tor  o f  c o e f f i c i e n t s  r e q u i r i n g  est imat ion along w i t h  y and a ,  

which, except f o r  expanding the  parameter space, does no t  m a t e r i a l l y  a l t e r  

anything. 13 

A two-step est imator  o f  t h i s  P-log normal model, asympto t ica l l y  equivalent  

t o  t he  maximum 1 i kel  ihood est imator ,  can be e a s i l y  def ined by performing the 

fo l l ow ing :  

l2 Deaton and I r i s h  (1984) p o i n t  out t h a t  the  model can be a lso seen as 
represent ing  a  mis repor t ing  model where w i t h  p r o b a b i l i t y  P any p o s i t i v e  value 
w i l l  be m i  srepor ted as a  zero. 

l3 The p r o b i t  est imates repor ted f o r  the  present study i n  the  Appendix (Tables 
A.6 and A.7) g i ve  evidence t o  the  f a c t  t h a t  the  probab i l  i t y  o f  purchase does vary 
exogenously and i s  no t  a  constant.  The L i  ke l  ihood Rat io t e s t  o f  the n u l l  
hypothesis,  t h a t  slope c o e f f i c i e n t s  are zero, i s  re jec ted .  



1. run a simple probit analysis on purchase-nonpurchase dichotomy to 
estimate 8 and form B,  = @ ( 8 ' 6 , ) ;  

2. regress log ( B C , ( t ) )  on 6 ,  using only the positive purchase. Except 
for the intercept term the procedure is still consistent even thoughCh(t) 

randomly devi ates from ( c ; (~) /P , )  . 

The resulting slope coefficients are consistent estimates of the true 
consumption responses. A1 though these 1 imi ted general izations of the Deaton and 
Irish model are valuable, some unattractive features remain: 

1. P, is treated as independent of c;( t )  whereas in reality one would 

expect P, to be an increasing function of c,'(t) ; 
2. the nonstochastic nature of the relation in Equation 6 imp1 ies that, 

given the prevail ing rate of consumption and frequency of purchase, 
goods are always bought in the same quantity. A real istic model would 
be to equate C h ( t )  to C ; ( ~ ) / P ,  only on average. 

However, since these modifications would compl icate the 1 i kel i hood function 
and introduce cumbersome numerical integration, we choose to retain the 
exogenously variable frequency of purchase and nonstochastic re1 ation of 

expenditure to consumption in the P-1 og-normal model discussed above as the basis 
of our estimation. 14 

DIAGNOSTIC ISSUES 

The two-step estimation procedure adopted above for the P-1 og-normal model 

does not a1 low any meaningful specification and diagnostic tests to be performed. 
Since the error structure of the first stage probit analysis is unknown, we only 

estimate robust standard errors in the second step to treat for probable presence 
of heteroscedasticity. Our estimation also does not indicate substantial 
difference between normal and robust standard errors. These P-Tobi t models are 
still in their early stages of development and not many diagnostic tests have 

l4 See Pudney (1988) for a 
incorporated and estimated. 

model where the above modi fications are successfully 



been d e f i n e d  y e t .  Thus we a re  unable t o  do any robus t  t e s t s  o f  t h e  s p e c i f i c a -  

t i o n s  o r  es t ima to r s .  

However, g i ven  t h e  unusua l l y  ex tens ive  i n f o r m a t i o n  i n  our  da ta  s e t  we check 
15 model cons is tency  and adequacy w i t h  a  " t ime  aggregated" consumption model, as 

ment i oned above, r eg ress i ng  annual average consumption on va r i ous  measures o f  

income. We check f o r  t h e  cons is tency  o f  t h e  r e l a t i o n s h i p s  i d e n t i f i e d  i n  bo th  t h e  

log-normal P-Tobi t  model and t h e  " t ime  aggregated" consumption model, t h e  r e s u l t s  

o f  which a re  d iscussed i n  t h e  e m p i r i c a l  sec t i on .  Th i s  proves t o  be a  meaningful  

and e f f i c i e n t  way o f  cross-checking t h e  robustness o f  t h e  r e s u l t s  ob ta ined  f rom 

our  i n i t i a l  es t imates .  

ALTERNATIVE SPECIFICATIONS 

The b a s i c  t e n e t s  o f t h e  Permanent Income Hypothes is  gu ide  ou r  i n v e s t i g a t i o n .  

Friedman s t a t e d  t h a t  permanent consumption, Cp, i s  a  f i x e d  p r o p o r t i o n  o f  

permanent income, Yp . The r a t i o  o f  Cp t o  Yp depends on a  s e t  o f  va r i ab l es ,  and 
i s  represen ted  by Friedman (1957) as f o l l o w s :  

Thus, t h e  r a t i o  k i s  independent o f  t h e  s i z e  o f  Y, and dependent on i,w, 

and u ,  where i i s  t h e  r a t e  o f  i n t e r e s t  a t  which consumer can borrow o r  1end;w 

i s  t h e  r a t i o  o f  nonhuman wea l th  t o  income, which i n d i c a t e s  t h e  r e l a t i v e  

importance of p r o p e r t y  and nonproper ty  income; and u rep resen ts  f a c t o r s  

de te rmin ing  consumer u n i t s '  i n t e r t empo ra l  pre ferences and avers ion  t o  r i s k .  The 

s t r onges t  de te rmin ing  f a c t o r s  o f  u are  t h e  s i z e  and composi t ion o f  t h e  household 

( c f .  Deaton 1990, 70 and 76 ) .  

Depending on t h e  household's a t t i t u d e  towards r i s k ,  t h e  sca le  o f  t r a n s i t o r y  

f a c t o r s  a f f e c t i n g  income may a l s o  be an impor tan t  determinant  o f  k. A s u i t a b l e  

measure o f  u n c e r t a i n t y  i s  t h e  s tandard d e v i a t i o n  o f  t h e  probabi  1  i t y  d i  s t r i  bu t  i o n  

o f  t h e  t r a n s i t o r y  components r e l a t i v e  t o  t h e  s i z e  o f  t h e  cor responding permanent 

l5 The t ime  aggregated consumption model i s  g e n e r a l l y  be1 ieved  t o  b e t t e r  
r ep resen t  t r u e  consumption responses ( c f .  Pudney 1989, 174). 



component. Us ing r e l a t i o n s h i p  Equat ion 14 as our  bas i s  o f  i n q u i r y ,  we i n v e s t i -  

ga te  t h e  e f f e c t s  o f  l a b o r  market u n c e r t a i n t y  on t h e  consumption behav ior  o f  these 

r u r a l  households, f o r  whom 1  abor market u n c e r t a i n t y  i s  such an impor tan t  

c o n s i d e r a t i o n  ( c f .  Deaton 1990). 

Below a re  two separate  s p e c i f i c a t i o n s  t h a t  have t h e  same o b j e c t i v e  bu t  

d i f f e r e n t  ways o f  c a p t u r i n g  t h e  e f f e c t s  o f  t h e  expec ta t i on  o f  and u n c e r t a i n t y  i n  

income on t h e  consumption behav ior  o f  these r u r a l  household. 

SPECIFICATION 1 

I n i t i a l l y  we cons ider  a  s p e c i f i c a t i o n  o f  l a b o r  market u n c e r t a i n t y  as 

f o l l o w s .  We f i r s t  es t imate  t h e  mean d a i l y  p robab i l  i t i e s  o f  i n t e r r u p t i o n s  t o  

l a b o r  supply  through i l l n e s s ,  phi(t), and l o s s  o f  work through o t h e r  i n v o l u n t a r y  

causes, xhi(t) f o r  each week, t , f o r  each work ing member, i , o f  t h e  h - t h  
household. For  t h i s ,  we use a  n o n l i n e a r  l o g i s t i c  f u n c t i o n  w i t h  a  se t  o f  

exp lana to ry  v a r i a b l e s  which i n c l u d e  age, educat ion,  f i t n e s s ,  t ime  o f  t h e  year,  

sex, and n u t r i t i o n a l  i n t ake .  We adopt a  s imple approach by assuming t h a t  each 

day's p a r t i c i p a t i o n  f o r  any i n d i v i d u a l  i s  an independent Bernou l l  i v a r i  ate,  16 

so t h a t  t h e  number o f  days l o s t  i n  a  week i s  a  Binomial  (7,phi(t)) or(7,xhi(t)) 
as t h e  case may be. 

Consider i l l n e s s ,  t h e  most bas i c  of t h e  i n t e r r u p t i o n s  t o  l a b o r  income. The 

mean o f  t h e  B inomia l  d i s t r i b u t i o n  i s :  

E(no. o f  lost days within week t) = 7phi(t). (15)  

Assume now t h a t  phi(t) depends on a  se t  o f  v a r i a b l e s  Xhi(t) th rough  a  l o g i s t i c  
f u n c t i o n :  

E(no. o f  lost days / 7 )  = 1/(1 + exp [-a'xhi(t)]. (16)  

l6 We do n o t  i n s i s t  on t h i s  i n t e r p r e t a t i o n .  Many d i f f e r e n t  processes might  
g i v e  r i s e  t o  an expected l o s s  o f  income. One p o s s i b l e  way t h i s  might  be 
approximated i s  shown i n  subsequent equat ions f o r  phi(t) and xhi(t). Prov ided we 

i n c l u d e  app rop r i a t e  v a r i a b l e s  i n  Xhi, we can expect t o  achieve an adequate 
approx imat ion.  



Hence: 

where uhi(t) is a zero-mean random error. Thus a can be estimated consistently 
(a1 bei t inefficiently) by running a nonl inear 1 east squares regression, and a 
predicted probabil i ty then constructed as follows: 

A similar method is used to construct an estimate of xhi(t), which is the 
probabi 1 i ty of occurrence of some secondary form of unemployment (including 
demand deficiency in the labor market). Since such unemployment can only occur 
when the individual is classified as fit for work, the appropriate regression 
equation is: 

E(no. of lost daysJ(7 - qhi(t))) = l/(l +exp( - plzhi(t))) 
(19) 

or nhi(t) = 1/(1 +exp(- plzhi(t))) +u,(t) 

where qhi(t) is the number of days in week t that individual i has been unable 
to work due to illness; zhi(t) and uhi(t) are a vector of explanatory variables 
and a stochastic error term, respectively.17 Now we can construct the variables 
for expected 1 oss of income due to involuntary unemployment, Uhi(t) , and expected 
loss of income due to illness, Ihi(t), for each working member i , of the h-th 
household, for week t. By aggregating over all the working members of each 
household we can estimate Uh(t) and Ih(t), i .e., each household's mean daily 
expected income loss through unemployment and i 1 lness respectively for each week 
t , as follows: 

m 

17 The respective nonlinear fit obtained for bhi(t) and +ihi(t) are reported in 
the Appendix (Table A.8). These were estimated using SHAZAM 6.1, which uses 
Quasi-Newton methods for estimation. 



where i = 1, ..., m i s  t h e  working members i n  t h e  household and t = 1, ..., 52 i s  the  

number o f  weeks, respec t i ve l y  . 18 

On t h e  o the r  hand, aggregating over t h e  weekly wage income, Whi(t), o f  

working members i n  t h e  family we could a r r i v e  a t  W,(t), which r e f e r s  t o  the  

t o t a l  wage income o f  the  household i n  week t ,  which i s  def ined as 

W,(t) represents short- term seasonal expected income, whi 1 e U,(t) and I,(?)  
represent  shor t - term seasonal income uncer ta in ty  by the  expected 1 oss o f  income 

through i nvol un tary  unempl oyment and i 11 ness . Let  nonwage income o f  household 

h a t  t ime t be denoted by Y,(t) w i t h  standard dev ia t i on  a,. Let  t h e  annual 
- 

averages o f  W,(t) and Y,(t) f o r  each household h , i . e., W, and x, represent 
- 

permanent income under uncer ta in ty ,  wh i l e  q ,  U,, and a, represent long-term 
unce r ta in t y  adjustment. We can represent very short- term resource cons t ra in t s  

4 

by y,(t) and S,(t) = C s,(t - i), where y,(t) i s  cur ren t  t o t a l  f am i l y  disposable 
i = l  

income and s,(t) i s  n e t  savings i n  week t , wh i le  S,(t) i s  ne t  savings i n  the  

month ending i n  week t.19 

Our f i r s t  model o f  consumption o f  household h a t  t ime t , C,(t) , can be 
expressed as a f u n c t i o n  o f  t he  above def ined var iab les  and a se t  o f  household 
composit ion va r iab les  5 t o  account f o r  o ther  unobservable d i f f e rences  i n  

l8 Wherever t h e  mean d a i l y  wage r a t e  was no t  avai 1 able f o r  a p a r t i c u l  a r  week, 
an average d a i l y  wage r a t e  f o r  the  v i l l a g e  o f  Rs 13 f o r  males and Rs 5 f o r  
females was used as a proxy f o r  whi(t). 

19 Here n e t  savings, s,(t), i s  def ined as income minus expenditure i n  week t. 



consumption p a t t e r n s  and preferences o f  these households, t oge the r  w i t h  a  f a m i l y  

s p e c i f i c  e f f e c t ,  u,, and a  random d is tu rbance  u(t) :" 

SPECIFICATION 2 

Our second consumpti on s p e c i f i c a t i o n  uses t ime-speci f i c and househol d-speci - 

f i c income vo l  a t  i 1 i t y  measures t o  represen t  u n c e r t a i n t y  . Such v a r i a b l e s  can be 

c a l c u l a t e d  f o r  t h e  whole year  and f o r  t h e  season and we can thus  show how 

consumption expend i tu re  v a r i e s  over t h e  seasonal c y c l e  accord ing t o  t h e  

expec ta t i on  o f ,  and u n c e r t a i n t y  i n ,  income. 

I n  o rde r  t o  c o n s t r u c t  t h e  expected income va r i ab le ,  i n  a d d i t i o n  t o  t he  

probabi  1  i ti es o f  i 11 ness and i nvo l  un ta r y  unemployment, we a1 so have t o  cons t ruc t  

an expected nonwage income v a r i a b l e .  Nonwage income i s  approximated by f i t t i n g  

a  T o b i t  model, s i nce  t h e r e  a re  many zero values i n  t h e  weekly observed va r i ab le .  

Th i s  f i t t e d  model then p rov ides  expressions f o r  both t h e  c o n d i t i o n a l  expec ta t ion  

and var iance  o f  nonwage income. The expressions f o r  t h e  T o b i t  model non-wage 

income expec ta t ion ,  Qh(t) ,  and i t s  var iance, oh(t), are cons t ruc ted  us ing  t he  
formulas g i ven  below ( c f .  Pudney 1989, 309): 

where A*(.) = a(.)/@(.) i s  t h e  complement o f  t h e  i nve rse  M i l  1 ' s  r a t i o ;  y = T o b i t  
c o e f f i c i e n t s ;  th(t) = vec to r  o f  exp lana to ry  va r i ab les ;  and o = e r r o r  standard 

20 One way t o  es t imate  an equat ion l i k e  t h e  one below i s  t o  use a  w i th in -g roup  ---- 
regress ion ,  which w i l l  remove uh (but also Wh,Ih,Uh,Yh,oh , and 5 )  f rom t h e  equat ion. 

A1 t e r n a t i v e l y ,  some form o f  random e f f e c t s  es t ima to r  cou ld  be used. However, t he  
compl i c a t i  ons a r i s i n g  f rom zero observat ions p rec lude  an es t ima t i on  a1 ong these 
1 ines .  



dev ia t i on .  Here Sh(t)  could conta in  t ime o f  year, 1  andholding, household size, 
dependency r a t i o ,  and f a m i l y  type. Given the  p r o b a b i l i t i e s  o f  d i s r u p t i o n  i n  

employment due t o  i 11 ness and i n v o l  untary unemployment, we can de f i ne  the  d a i l y  

p robab i l  i t y  o f  i n t e r r u p t i o n  t o  1  abor supply, Qhi ,  as fo l lows:  

Now we const ruc t  the  expected income va r iab le  us ing our estimates o f  

p robab i l  i t i e s  o f  i l l n e s s  and i nvo lun ta ry  unemployment. 

(1)  Expected income f o r  the season: 

( 2 )  Expected income f o r  the year:  

(3 )  Unant ic ipated income: 

where uhi ( t )  = number o f  actual  days worked i n  a  week t, Yh( t )  i s  t he  observed 

nonwage income o f  household h i n  t ime t  , 7. whi ( t )  denotes the  weekly average 

wage income, and Q h i ( t )  i s  the  pred ic ted  nonwage income from the  Tob i t  estima- 
t i o n .  S i m i l a r l y ,  we cons t ruc t  the  uncer ta in ty  var iab les  from the  estimates o f  

wage and nonwage income var iab les  as fo l lows:  

(1) Standard dev ia t i on  f o r  the  season: 



(2)  Standard d e v i a t i o n  f o r  t h e  year :  

where o h ( t )  i s  t h e  va r iance  f u n c t i o n  o f  t h e  T o b i t  model f i t t e d  t o  nonwage 
i ncome. 

Note t h a t  Equat ion 30 assumes a  zero covar iance between t h e  random 

components o f  wage and nonwage income. I n  t h e  s h o r t  run,  t h i s  i s  a  reasonable 

assumption, because o f  t h e  l a g  between work p u t  i n t o  t h e  household's own l a n d  and 

t h e  eventua l  r e t u r n  on t h a t  l a b o r .  I n  t h e  sample, t h e  c o r r e l a t i o n  (about 

househol d  means) between wage and non-wage income i s -0.001. 

Now we cou ld  d e f i n e  our  second model f o r  t h e  a n a l y s i s  o f  t h e  r o l e  o f  

permanent i ncome and u n c e r t a i n t y  v a r i a b l e s  on consumption expendi ture,  C,( t )  , 

as f o l l o w s :  

Both s p e c i f i c a t i o n s  a re  d e f i n e d  i n  terms o f  l o g - l i n e a r  forms i n  our  

es t ima t i ons .  Both s p e c i f i c a t i o n s  a re  r u n  under cons tan t  P-Tobi t and v a r i a b l e  

P-Tobi t e s t i m a t i o n  methods and a1 so under t h e  " t ime  aggregated" consumption model 

regress ions .  The r e s u l t s  o f  these exper iments a re  d iscussed i n  d e t a i l  i n  t h e  

f o l  1  owing sec t i on .  2 1  

LIMDEP 5.1 (Greene 1989) i s  used f o r  e s t i m a t i n g  these s p e c i f i c a t i o n s .  



5. EMPIRICAL RESULTS 

Given that least squares estimates based either on the whole sample or 

subsampl e of nonzero observations are biased and inefficient, and similarly the 

conventional Tobit model approximates a corner solution model, we report only the 

results of the P-1 og-normal model . The estimates are carried on the a1 ternat ive 

specifications, already discussed, using the log of food expenditure as the 

dependent variable, In (C,,(t)), and the log of expectation and uncertainty 
measures of various sources of income together with household characteristics as 

explanatory variables. The estimations are carried out on a sample of 1,845 

observations, which had positive consumption expenditure observations in 1 i ne 

with the P-log normal model. Each specification is estimated for var iab7e 

P-Tobit  mode7 and constant P-Tobit We present t-ratios corrected for 

White standard errors in all our estimations, although it is not certain whether 

this is a valid method to treat the unknown error structure ensuing from 

two-stage estimation adopted in the case of P-Tobit models. 

In line with Friedman's permanent income hypothesis (PIH) we first 

incorporate variables to represent the permanent and transitory component of 

income. We a1 so develop variables to reflect the uncertainty of income in order 

to get an appreciation of its effect on consumption expenditure. Wherever 

possible we try to incorporate the above effects for short and long run 

considerations. Other than these we include a set of household characteristics 

to reflect their influence on household consumption preferences (cf. Deaton and 

Case 1987; Strauss 1986, 123). For instance in specification 1 we represent 

22 Equations 1 and 3 denote var iab7e  P-Tobit model, while Equations 2 and 4 
display the results for constant P-Tobit model. The results seldom show any 
difference in the estimates, the main difference being small deviations in either 
the size or the significance of estimated coefficients. Given the ability to 
capture the dynamics of purchases and consumption and also because we have 
already establ ished in Appendix Tables A.6 and A.7 that the probability of food 
purchase is exogenously varying, we prefer the var iab le -P  model. 



e f f e c t s  o f  expec ta t i on  and u n c e r t a i n t y  i n  income th rough  t h e  mean and standard 

d e v i a t i o n  o f  p r e l  i m i n a r y  wage and nonwage va r i ab l es ,  whi 1  e  i n  s p e c i f i c a t i o n  2 we 

c o n s t r u c t  v a r i a b l e s  f rom t h e  p r e l  im ina ry  s e t  o f  v a r i a b l e s  s p e c i f i c a l  l y  t o  measure 

t h e  above mentioned e f f e c t s . 2 3  Thus, bo th  s p e c i f i c a t i o n s  have t h e  same objec- 

t i v e ,  b u t  d i f f e r e n t  approaches. We expect t o  ach ieve some consensus on t h e  

e f f e c t  o f  v a r i o u s  components o f  expec ta t i on  and u n c e r t a i n t y  o f  income on 

consumption th rough  t r i a l s  o f  t h e  two d i f f e r e n t  s p e c i f i c a t i o n s .  Since Friedman 

h i m s e l f  s t a t e s  t h a t  s t a t i s t i c a l  d i s c r i m i n a t i o n  p l ays  a  ve ry  impor tan t  r o l e  i n  

these k i nds  o f  i ssues  ( c f .  Friedman 1957, 23), we t r y  t o  see how t h e  v a r i a t i o n  

i n  t h e  s p e c i f i c a t i o n s  enables us t o  cap tu re  t h e  s i g n i f i c a n t  components o f  

expec ta t i on  and u n c e r t a i n t y  i n  t h e  consumption behav io r  o f  r u r a l  households. 

PRELIMINARY SPECIFICATIONS 

I n  t h i s  s e c t i o n  we focus on t h e  p r e l i m i n a r y  s p e c i f i c a t i o n s  de f i ned  i n  

p rev i ous  sec t ions .  I n  s p e c i f i c a t i o n  1, t h e  permanent income v a r i a b l e  based on 
- 

t h e  wage, W,, assumes a  ve r y  s i g n i f i c a n t  and nega t i ve  r e l a t i o n s h i p ,  con t ra r y  t o  
ou r  expec ta t ion ,  i n  l i n e  w i t h  t h e  s tandard PIH (see Table 3 ) .  The shor t - term 
coun te rpa r t  o f  t h i s  v a r i a b l e ,  W,(t), i s  complete ly  i n s i g n i f i c a n t .  

- 
However, t h e  permanent nonwage income, Y,, assumes a  p o s i t i v e  c o e f f i c i e n t  

w i t h  an e l a s t i c i t y  o f  0.13 i n  t h e  v a r i a b l e  P model. T h i s  i n d i c a t e s  t h e  

importance o f  t h e  nonwage o r  budget ba lanc ing  income v a r i a b l e ,  as opposed t o  

permanent wage income. The measures o f  shor t - te rm resource constraints,S,(t) 

and y , ( t ) ,  are  h i g h l y  s i g n i f i c a n t  and p o s i t i v e ,  hav ing e l a s t i c i t i e s  of 0.02 and 
0.07, r e s p e c t i v e l y ,  w i t h  r espec t  t o  consumption expendi ture.  T h i s  f u r t h e r  

emphasizes t h e  importance o f  t r a n s i t o r y  f a c t o r s  i n  t h e  consumption f u n c t i o n  as 

opposed t o  permanent components o f  income. We a l s o  f i n d  s t r ong  evidence f o r  t h e  

nega t i ve  e f f e c t  o f  income u n c e r t a i n t y  through i 11 ness and i n v o l  un ta r y  unempl oy- 

23 The mean and s tandard d e v i a t i o n s  o f  v a r i a b l e s  used i n  bo th  s p e c i f i c a t i o n s  
a re  shown i n  Table  2.  



Table 2 - D e s c r i p t i v e  S t a t i s t i c s  o f  V a r i a b l e s  - S p e c i f i c a t i o n  1 and 2  

V a r i  a b l e  Mean Standard D e v i a t i o n  

Ch ( t  > 27.43 86.050 

oy, ( t>  

Household s i z e  

Occupational  dummy 

Landholding 

No. o f  c h i l d r e n  

No. o f  workers 

Dependency r a t i o  

Nucl e a r  f ami 1  y  dummy 



Table 3 - Log Normal P-Tobi t Model o f  Consumption Expenditure - 
Speci f i c a t  i on 1 

Dependent Var iab le  = 1 n C, ( t ) 

Var iables Eauation Nos. 

1 (Var i  abl e-P) 2 (Constant-P) 

CONSTANT 

Wh( t )  

- 
Wh 

- 
Ih + Uh 

- 
h 

Oh 

Occupational dummy 

Landholding 

No. o f  c h i l d r e n  

No. o f  workers 

SER 

TIz 

Note: t - r a t i o s  based on robust  standard e r r o r s  i n  parenthesi s.  
SER = Standard e r r o r  o f  regression.  



ment, I,(t) + U,(t) .24 The coefficient indicates that a 10 percent increase in 

loss of income through these two causes reduces consumption by 1.1 percent. The 
long-term counterpart of this variable is, however, insignificant. 

On the side of household composition variables, neither occupational 
patternz5 nor operational 1 andholding assume a significant coefficient. However 
consumption is positively and significantly related to number of children and 
number of working members in the household, yith a larger coefficient for 
children. This difference indicates the greater importance of this variable in 
re1 ation to consumption expenditure. Both variable and constant P models share 
these results with minimal differences in significance and parameter estimates. 

Specification 2, i .e., Table 4, indicates a positive, significant relation- 
ship for 1 ong-term expectation of income, Y: , with consumption. The coefficient 
indicates an elasticity of 1.5, although it is not significantly different from 
1 when tested for the expected ratio of 1 between consumption and permanent 

income. However the short-term counterpart of this variable, Y:(t), exerts a 
negative pull, a1 though it is insignificant. The measure of unanticipated 
income, ~:(t), assumes a positive and significant coefficient, where the 
coefficient indicates that a 10 percent increase in income would increase 
consumption by 0.7 percent. The annual measure of uncertainty, a,, , is negative 
and significant as expected, although the short-term counterpart of it is 
positive and marginally significant. However, the total effect is negative, 
i.e., when we add the effect of short and long-term coefficients to measure 
uncertainty in general, the coefficient is negative. Again the number of children 
and number of working members variables are positively re1 ated to consumption. 
The 1 arger coefficient of children indicates the greater burden of "non-earning" 
children on the size of household budget. Here a1 so, cultivating households have 

24 Since involuntary unemployment was insignificant and unstable in its 
relationship to consumption we have added it with illness to form a single 
variable. 

25 A dummy that assumed 1 for cultivating households and 0 for laborer 
households was used, where the occupational classification is based on primary 
occupation of the household in terms of the source of income. 



Table 4 - Log Normal P-Tobi t Model o f  Consumption Expenditure - 
S p e c i f i c a t i o n  2 

Dependent V a r i a b l e  = Ch( t )  

Eauat ion Nos. 

Va r i ab les  3 (Var i a b l  e-P) 4 (Constant - P) 

CONSTANT 223.9 187.7 
(4.37) (3.66) 

Occupat ional  Dummy 

Landhol d i  ng 

Number o f  Chi 1 dren 

Number of Workers 

SER 1.02 1.02 

Notes: t - r a t i o s  based on robus t  standard e r r o r s  i n  parenthes is ;  
SER = Standard e r r o r  o f  regress ion .  



a higher average consumption expenditure than laborer households. It must also 

be mentioned that when dependency ratio or family size were incorporated they 
assumed a positive significant re1 ati~nship.'~ 

The 3 in the two specifications considered above are not very different, 
and the significant F in both specifications indicates the overall significance 
of estimated coefficients. Thus we see that although they capture different 
effects, both indicate significant relationships for unanticipated or nonwage 
income and the short-term resource component of income as opposed to permanent 

income . 

AN EXTENSION 

In this section we extend the specifications discussed in the previous 
section. The interaction between the expl anatory vari abl es and the occupational 
dummy helps us to identify any special effects or relationships and to obtain 
information on consumption responses in terms of the explanatory variables for 

the different occupations. The total interaction of all the explanatory variables 
with the occupational dummy produced weak results for most of the variables, 

leading to insignificant coefficients. Thus we report here only the interacted 
specifications that are economically meaningful and chosen on the basis of 

standard econometric and economic criteria (see Tables 5 and 6). 
First, from specification 1 (Table 5) we see that the wage component of 

permanent income has a 1 ower and more significant elasticity for cultivating 
households than for the laborer households, namely, -0.05 against 0.14. The 
lower elasticity probably indicates the heavy dependence of laborer households, 

as opposed to cultivating households, on wage income to satisfy their basic 
needs. The long-term uncertainty that enters through loss of income due to 
illness and involuntary unemployment, < + q, is significantly negatively 
re1 ated to consumption expenditure for cul ti vat i ng househol ds; as opposed to 
1 aborer households for whom the short-term counterpart, Ih(t) + Uh (t), is 

significant and negative. Wh(t) and were extremely insignificant and have 
been dropped from the specification reported here. Short-term resource 

26 Household composition could be represented many ways in these equations. 
We have shown here the impact of only a subset of such variables. 



Table 5 - Log Normal P-Tobit Model of Consumption Expenditure - Speci f icat ion 1 

Dependent Variable = Ln Ch(t) 

Equation Nos. 

Variables 5 (Variable+) 6 (Constant - P) 

CONSTANT 0.88 1.19 
(2.45) (2.98) 

Uh(t) 0.14 0.14 
(2.20) (2.18) 

Ih(t) + Uh(t) -0.10 -0.07 
(1.64) (1.09) 

Yhct) 0.12 0.11 
(5.21) (4.71) 

Sh(t) 0.025 0.021 
(1.87) (1 -65) 

- 0.14 0.14 
Wh (2.20) (2.19) 

- -0.015 -0.01 
I, + i, (0.16) (0.14) 

- 0.18 0.22 
.yh (1.92) (2.30) 

"h -0.11 -0.10 
(1.19) (1.17) 

- 
W, x Occupational Dmny 

Ih(t) + Uh(t) x Occupational 
D u r n  
- 
I + &, x Occupational Dumny- 

yh(t) x Occupational D m y  

S h ( t )  x Occupational Dunmy 

oh x Occupational D m y  

Occupational D m y  

Landholding 

No. o f  ch i ld ren  

No. of workers 

SER 

E2 

n 1,845 1,845 

Notes: t- r a t i o s  based on robust standard e r ro rs  i n  parenthesis; SER = Standard e r ro r  o f  regression. 



Table 6 - Log Normal P-Tobit Model o f  Consumption Expenditure - 
Speci f i ca t  i on 2 

Dependent Var iable = C,(t) 

Eauat i on Nos. 

Var i  abl es 7 (Vari abl e-P) 8 (Constant - P) 

CONSTANT 215.8 179.9 

Occupational dummy 

Landholding 

No. o f  Chi ldren 

No. o f  Workers 

Y:(t) x Occupational 
Dummy 

Landhol d i  ng x 
Occupational Dummy 

No. o f  Chi ldren x 
Occupational Dummy 

No. o f  Workers x 
Occupational Dummy 

SER 

Notes: t - r a t i o s  based on robust  standard e r r o r s  i n  parenthesis. 
SER = Standard e r r o r  o f  regression. 



constraints affect cultivating households 1 ess than 1 aboring households in terms 
of consumption. For instance, disposable income, y , ( t ) ,  assumed a coefficient 
of 0.05 for cultivating households and 0.12 for laboring households. 

In the other specification (Table 6) we were able to obtain meaningful 
interaction only for unanticipated income and household characteristics. For 
cultivating households unanticipated income is less important for consumption 
needs, assuming a coefficient of 0.05 as opposed to a coefficient of 0.12 for 
1 aboring households, a1 though both were significant. A1 so the number of children 
and number of working members have a lower burden on a cultivating household as 
they assume smaller coefficients. It seems that ownership of land by laborer 
households, as opposed to cultivating households, reduces the consumption burden 
substantially, as landholding and occupational dummy interaction indicates. As 
found in specification 1, the consumption expenditures of cultivating households 
are greater than those of laboring households. 

A MODEL CONSISTENCY CHECK 

The sum of consumption expenditure over a long period of time, say per 
annum, should reflect the average true rate of consumption, which is determined 
by the household's demand function (cf. Pudney 1989, 174). A1 so, since we have 

data for 52 consecutive weeks, which is extremely rare in consumption analysis, 

we can define an approximation of the true demand model by using the annual 

weekly average of consumption expenditure for each household as the dependent 

variable. This by definition should ref1 ect the true responses of consumpti on 
in relation to expectation of and uncertainty in income, along with household 
characteristics that were used in the specifications discussed above. This would 
therefore serve as a consistency (and also adequacy) check of the log normal 
P-Tobit model we have estimated above. We estimated this "time aggregated" 
consumpti on model on 1 i near and 1 og-1 inear basis, for both specifications with 

and without occupational dummy interactions. The results are displayed in Tables 
7 to 10. 

Specification 1 shows that loss of income due to illness has a significant, 
negative coefficient on the consumption responses of households, whi 1 e invol un- 
tary unemployment is extremely insignificant. The former effect, although 



Tab le  7 - A Time Aggregated Consumption Model - S p e c i f i c a t i o n  1 

Dependent Va r i  ab l  es (ch 1 ( I n  Ch) 

Eauat ion Nos. 

Var iab les  9 10 

CONSTANT 27.82 0.72 
(2.81) (0.98) 

Occupat ional  Dummy 

Landholding 

No. o f  Ch i l d ren  

No. o f  Workers 

SER 8.11 0.42 

Notes: t- r a t i o s  based on robus t  standard e r r o r s  i n  paren thes is .  
SER = Standard e r r o r  o f  regress ion .  



Tab le  8: A Time Aggregated Consumption Model - S p e c i f i c a t i o n  1 ( I n t e r a c t e d )  

Dependent Va r i ab l es  (Ch) ( 1  rich> 
Va r i ab l es  Equat ion 

11 12 

CONSTANT 

- 
Wh x Occupat iona l  Dummy 

- 
I, x Occupat iona l  Dummy 

- 
U, x Occupat iona l  Dummy 

- 
Sh x Occupat iona l  Dummy 

ah x Occupat iona l  Dummy 

Occupat iona l  Dummy 

Landhold ing 

No. o f  c h i l d r e n  

No. o f  Workers 

SER 

R2 
F 13.59 6.19 

Notes: t - r a t i o s  based on robus t  s tandard e r r o r s  i n  paren thes is .  
SER = Standard e r r o r  o f  reg ress ion .  



Table 9 - A Time Aggregated Consumption Model - Speci f ica t ion  2 

Dependent Var i  abl es (c,) (1 

Var iables Equation 

CONSTANT 

Occupational Dummy 

Land hol d i ng 

No. o f  Chi ldren 

No. o f  Workers 

SER 

R2 

Notes: t - r a t i o s  based on robust standard er rors  i n  parenthesis.  
SER = Standard e r r o r  o f  regression. 



Table 10 - A Time Aggregated Consumption Model - S p e c i f i c a t i o n  2 
( I n t e r a c t e d )  

Dependent Va r i  ab l  es (c,) (1  rich) 

Va r i  ab l  es Equat i on 

15 16 

CONSTANT 

- 
.YhU 

v' 
Occupat ional  Dummy 

Landhol d i  ng 

No. o f  C h i l d r e n  

No. o f  Workers 

- 
Y," x Occupat ional  Dummy 

Landhol d i  ng x Occupat i onal Dummy -1 . O 1  
(1.72) 

No. o f  C h i l d r e n  x Occupat ional  -3.28 
Dummy (1.57) 

No. o f  Workers x Occupat ional  -0.69 
Dummy (0.55) 

SER 8.27 

Notes : t - r a t  i os based on robus t  standard e r r o r s  i n  paren thes is .  
SER = Standard e r r o r  o f  regress ion .  



expected by many, has not been established in earlier studies and is an important 

finding (cf. Pitt and Rosenzweig 1986; Walker and Ryan 1990, 88). Also, the 
effect of the illness variable is very robust, as can be observed from both 
interacted and noninteracted specifications, with an average elasticity of -0.3 
to -0.4. Contrary to earl ier studies, involuntary unemployment is not signifi- 
cant .27 As Tab1 e 8 shows, permanent wage and nonwage income are positively and 
significantly related to consumption, although the latter has a higher elastici- 
ty. The nonwage uncertainty measure also has a larger negative effect on 
consumption for l aboring households than for cultivating households, indicating 
the l imited abil i ty of laboring households to insure themselves against such 
uncertainty. The household composition effects in general display similar 
patterns, except for the occupational dummy. The occupational dummy indicates 
a negative re1 ationship with consumption expenditure for cultivating households 
as opposed to laborer households, contrary to the results obtained from our 
P-Tobi t estimates where we a1 lowed for greater frequency of consumption. 
However, this effect is quite unstable as it is seldom significant and even when 
significant it assumes a very small coefficient. 

In the second specification, unanticipated income is quite important, as 
opposed to permanent components of income. Household variables foll ow a simi l ar 
pattern to previous estimations, along with the occupational dummy, which assumes 

a negative coefficient with respect to average annual consumpti on expenditure. 
However, neither specification had any sign of heteroscedasticity when 

tested using the Breusch-Pagan (1979) test. Thus our results seem quite robust 
for variations in specification and estimation methods. In total the "time 
aggregated" true consumption model approximation we have constructed establishes 
similar relationships to that identified through log-normal P-Tobit model. 
However the P-Tobit model we had estimated earlier allowing for the streams of 
purchase frequencies enabled us to capture more effects than we are able to 

'' Cochrane (1989, 15) finds that between loss of employment due to involuntary 
reasons and loss of employment due to illness, the former is important in 
re1 ation to consumption. In our case the opposite is more true, maybe because, 
as mentioned earl ier, individuals who are involuntarily unemployed choose to 
perform re1 atively unimportant tasks and report to have worked, thus underreport- 
i ng the incidence of involuntary unemployment. 



e x p l a i n  through t h e  t ime  aggregated model. But t h e  s i m i l a r i t y  i n  t h e  est imates 

o f  t h e  t i m e  aggregated model r e i n f o r c e s  t h e  consistency i n  t h e  p a t t e r n  o f  t h e  

e f f e c t s  i d e n t i f i e d  through our P-Tobit  est imates.  



6. CONCLUSION 

The above experiments with different specifications and estimation methods 
allow us to conclude that permanent income is less important for the consumption 
behavior of laboring households, while transitory components are much more 
important. Also, unanticipated income is less important for the farming 
households than for laborer households in determining consumption. In addition, 
farming households are more able to insure themselves against income risks and 
maintain a smoother consumption pattern than 1 aboring households (cf. Rosenzweig 
1988b, 1164), which may in practice be due to diversification in investment and 
therefore in the sources of (permanent) revenue, and to a larger resource base. 
The ri sk-averse laboring households devote a1 1 their resources initially to 
stabilizing their consumption, since this is a substantial burden on their low 
and uncertain income (Rosenzweig, 1988a, 246; Walker and Ryan, 1990, 70). 
Seasonality, which enters through the loss of income in terms of unemployment due 
to illness and demand deficiency, significantly and negatively affects the 
consumption of most households, especially 1 aboring households, which depend 
heavily on this source of income to meet their basic needs." The persistence 
of seasonal uncertainty has forced rural households to take many  precaution^.^^ 
Both cultivating and laboring households have to face the adverse effects of 
unpredictable and unfavorable weather on cultivation and related income sources 
(cf. Chambers et al. 1979; 1981). It has been suggested that this forces these 
households to live in extended families, or to migrate and even to enter into 
marriage with families that have more ability to insure against such risks 

The estimates of probabilities of unemployment due to these two reasons 
reported in the Appendix (Table A.8) indicate the non-1 inear, significant effect 
of seasonality on unemployment, and therefore labor income, through the 
polynomials of week (time) variable. 

29 Canagarajah (1991, Chapter 3) high1 ights some institutional responses to 
uncertainty and risk. 



(Rosenzweig 1988a, 1988b; Rosenzweig and Stark 1989). The high vol ati 1 i ty of 

consumpti on expenditure, and resulting 1 eve1 s of consumption, due to income 

variabil ity has substantial adverse imp1 ications for the nutritional well-being 

and experiences of poverty for many rural households (e.g., Ravallion 1988, 

1171-1173). 



APPENDIX 

Anci 11 a r y  Est imations 

The f o l l o w i n g  tab les  g i v e  c o e f f i c i e n t s  o f  v a r i a t i o n s  f o r  measures o f  income 

and expenditure by c l a s s i f y i n g  households i n  terms o f  var ious household 

c h a r a c t e r i s t i c s .  The v a r i a t i o n s  are ca lcu la ted  around group means f o r  a l l  the 

v a r i  abl es. 

Table A.l - Variat ions i n  Expenditure and Income, by Land Ownership 

Group 

Food 
Food Total Calor ie Expenses/ 

Expendi- Expendi- Wage Total Consunp- Total 
N t u r e  tu re  l ncome l ncome t i o n  Expenses 

ACRES OF LAND 

LANDLESS 6 1.44 3.51 4.82 3.26 0.193 0.178 

ALL HOUSEHOLDS 40 3.05 3.13 5.48 4.21 0.183 0.060 

Table A.2 - Variat ions i n  Expenditure and Income, by Family Size 

Group 

FAMILY SIZE 

Food 
Food Total Calor ie Expenses/ 

Expendi- Expendi- Wage Total Consump- Total 
N ture ture Income Income t i  on Expenses 



Table A.3 -Var ia t ions  i n  Expenditure and Income, by Dependency Ratio 

GROUP 

Food 
Food Total Calor ie Expenses/ 

Expendi- Expendi- Wage Total Consunp- Total 
N tu re  tu re  I ncome 1 ncome t i  on Expenses 

DEPENDENCY 
RAT 10 

LESS THAN ONE 29 3.12 2.89 6.05 3.93 0.174 0.055 

EQUAL TO ONE 11 1.58 2.39 1.69 2.74 0.178 0.113 

Table A.4 -Var ia t ions  i n  Expenditure and Income, by Work Pattern 

GROUP 

Food 
Food Tota 1 Calor ie Expenses/ 

Expendi- Expendi- Wage Total Consunp- Total 
N t u r e  ture 1 ncome 1 ncome t i o n  Expenses 

WORK PATTERN 

OTHERS FARM 20 1.85 2.82 4.15 2.35 0.196 0.137 

OWN FARM 20 3.08 2.47 9.03 3.52 0.168 0.047 

Table A S  - Variat ions i n  Expenditure and Income, by Fami Ly Type 

GROUP 

Food 
Food Total Calor ie Expenses/ 

Expendi- Expendi- Wage Total Consunp- Total 
N t u r e  tu re  I ncome 1 ncome t i o n  Expenses 

FAMILY TYPE 

NON-NUCLEAR 20 3.24 2.92 6.55 3.97 0.152 0.055 

NUCLEAR 20 1.61 2.62 2.50 3.70 0.210 0.073 



Table A.6 - Probit Model for Probability of Food Purchases - Specification 1 

Dependent Variables = P [~,(t)] 

Eauat i on 
Variables A B 

Constant 

ih x Occupational Dumny 

Im(t) + Um(t) x Occupational Dumny 

- 
I, + < x Occupational Dumny 

yh(t) x Occupational Dumny 

Sh(t) x Occupational Dumny 

x Occupational Dumny 

Occupational Dumy 

Landholding 

No. of Children 

No. of Workers 

LL 
RATIO 
x' 

Notes: t-rati os in parenthesis. Ratio refers to purchase-nonpurchase dichotomy ratio. refers to test 
for constant versus variable probability. LL refers to log-1 ikel i hood. 



Teble A.7 - Probi t  Model f o r  P robab i l i t y  of Food Purchases - Speci f icat ion 2 

Dependent Variables = P [ch(t)] 

Variables Equation 

Constant 

Occupational Dmny 

Landholding 

No. o f  Chi ldren 0.03 
(1.08) 

No. of Workers 

-" 
Y h ( t )  x Occupational Dumny 

Landholding x Occupational Durmy 

No. of Chi ldren x Occupational Dumny 

No. o f  Workers x Occupationa~ Dumny 

L L 

RAT I 0  0.8870 0.8870 

Notes: t-  r a t i o s  i n  parenthesis. Ratio re fe rs  t o  purchase-nonpurchase dichotomy r a t i o .  x2 re fers  t o  t e s t  
f o r  constant versus var iab le  probabi l i ty .  



Table A.8 - Non-Linear Est imation of P robab i l i t i es  o f  Unemployment 

Dependent Variable phi( ) Wh,( t ) 

Variables Equation 

18 19 

3.9 3.7 
Constant (10.01) (11.1) 

week 

N u t r i t i o n  

Gender 

MLE of O2 0.013 0.024 

n 9295 9295 

Motes: 

1. N u t r i t i o n  was dropped from the involuntary unemployment equation since i t  assumed an extremely 
ins ign i f i can t  coe f f i c ien t .  

2. None of the anthropometry variables were s ign i f i can t .  
3. 182 ind iv iduals  who were ac t i ve  i n  the Labour market were considered over 52 weeks. Missing observa- 

t i ons  were dropped. 
4. ph,(t) re fe rs  t o  unemployment due t o  i l l n e s s  and nhi(t) re fe rs  t o  involuntary unemployment. 
5. LL re fe rs  t o  Log-Likelihood. 
6. Equation numbers re fe r  t o  the respective equations i n  the text.  
7. t - r a t i o s  i n  parenthesis. 
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